Objective: To investigate the contents of home medicine chests and their relationship with self-medication in children and adolescents in the towns of Limeira and Piracicaba, SP, Brazil.
Introduction
Medication is the treatment most often used in health services, and in developing countries, around 30% of health resources are expended on these products. Estimates produced by the World Health Organization (WHO) indicate that 50% of all medication taken worldwide is prescribed, dispensed, sold or used incorrectly; 66% of antibiotics sold are bought without prescriptions, and incorrect use of medication is one of the top 10 causes of mortality in the United States. 1 Faced with this situation, both developed countries and those in development have invested in programs with the objective of reducing irrational drugs use and waste, employing, with the support of the WHO, regulatory measures aimed at promoting rational use of medicines. Of note among these measures, are licensing of medications based on evidence that they are safe, effective and of good quality; review of the classification of prescription drugs, including limiting certain medications to sale on prescription rather than over-the-counter; the establishment of educational standards for health professionals, expanding enforcement of codes of conduct, in cooperation with professional bodies and universities; registration of health professionals (physicians, pharmacists, nurses and other professionals), ensuring that they have the necessary competence for practices related to diagnosis, prescription and dispensing; licensing of pharmaceutical establishments (pharmacies and distributors), ensuring that they meet operating and dispensing standards; monitoring and regulation of drug advertising, ensuring ethical and unbiased information and that all promotional material be impartial, trustworthy and provide balanced and up-to-date information. [1] [2] [3] [4] [5] [6] In this context, population-based epidemiological studies into the use of medications are a valuable tool in pharmacoepidemiology, aiding public sector management with decision-making. 1, 2, 7 Despite these considerations, keeping medicines at home is a common practice and one that may represent a potential risk of damage to health. 4, 5, [8] [9] [10] [11] Home medicine chests, which are often kept in inappropriate locations and containers, offer a range of opportunities for irrational consumption and waste, including irresponsible self-medication, and they also increase the risk of both unintentional toxic exposure (particularly of small children) and intentional intoxication. 4, 5, [8] [9] [10] [11] Although "responsible self-medication" (taking medicines that do not require a medical prescription to treat symptoms) may, possibly, reduce "pressure" on health systems where there are access difficulties, the procedure is contestable and is not risk free. 8, 12 Taking into consideration the above, in combination with the fact that studies investigating the characteristics of home medicine chests are rare both internationally 4, 5, 8, 9, 11 and in Brazil, 10 the objective of this study was to investigate the principal characteristics of the home medicine chests of the families of individuals selected for a population-based epidemiological study into self-medication in children and adolescents, following up on a previously published paper 13 which analyzed other variables which could have had an influence on self-medication.
Methods
This was a cross-sectional, descriptive, exploratory study to enable interviewers to find them in the field and to locate themselves within them following a preestablished system for selecting the households to be sampled.
Data were collected by six interviewers, using a structured questionnaire with both open and closed questions.
Where there was more than one child in a household, only one questionnaire was filled out, after choosing one of the children by lots using a random number table. After the interview, and with permission from the person responsible, an inventory was taken of the household's home medicine chest.
While carrying out the inventory, notes were taken on the way medicines were stored, including a description of the room and containers used for storage; the therapeutic classifications of pharmaceutical preparations according to the groups and subgroups of the WHO Anatomical Therapeutic Chemical (ATC) classification system 15 ; the expiry dates on products and the quantities stored; and whether the original packaging, patient information and labels were present.
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The dependent variable was classification of medication use: self-medication, when the decision to take medication was made by a lay person, or on medical prescription, when the medication was taken as a result of medical consultation and prescription for the condition that prompted its use, and with the interviewer having sight of the prescriptions concerned.
Three groups of exploratory variables were investigated:
the location (room) in which medications were stored, professions connected with healthcare and the highest educational level of one of the legal guardians.
Initially, a descriptive analysis of the dependent variable and the exploratory variables was carried out. This was then (Table   1 ). In contrast, storing medicines in the bathroom (odds ratio = 1.59) and guardians with 4 years or less of primary education (odds ratios = 2.40) both indicated a risk of self-medication ( Table 2 ).
The type of pharmaceutical preparations most often found were analgesics/antipyretics and systemic antibiotics in both study groups, although stocks were significantly larger in the self-medication group (Table 3) .
With relation to expiry dates, 12.2% of medicines had already passed their validity, 19.1% had insufficient quantities to complete a course of treatment and 33% were missing patient information leaflets or labels or something identifying the function of the medication or the way it should be used.
Taking the antibiotics in isolation, 21.1% were out of date and 82.6% of the pharmaceutical preparations were part used.
Discussion
Notwithstanding the different methodologies employed, the results of this study exhibit similarities with those of studies carried out in other countries 4, 5, 8, 9, 11 and in the South of of regular intervention programs to prevent accidents at home and of legislation to make use of medical packaging with safety caps obligatory, 17 which, unfortunately, does not yet exist in Brazil. 18 Although classically the great majority of toxic exposures affecting children up to the age of 6 years are unintentional and of low toxicity, 18, 19 swallowing just two pills of a calcium channel blocker such as nifedipine or amlodipine, for example, can cause serious morbidity and, occasionally, death at this age, indicating the risk generated by lack of concern for the safe storage of these medications. 20 In general the quantities of pharmaceutical preparations stored followed the same ranking as in a previous study in which we compared use of medications due to self-medication or recent medical prescription, 13 suggesting that keeping medicines at home could be one extra factor inducing self-medication, 11 particularly of analgesics/antipyretics and antibiotics for systemic use. 4, 5, [8] [9] [10] Furthermore, the quantity of acetylsalicylic acid stored by the self-medication group was 10 times greater than the quantity stored by the medical prescription group, indicating that this medicine is probably not bought on the basis of medical advice.
With the exception of over-the-counter analgesics/ antipyretics, a large proportion of the contents of the home medicine chests was made up of controlled pharmaceutical preparations, indicating that this population is in the habit of storing medications prescribed in the past or bought without being asked for a prescription, 1 many past their expiry date and missing their original patient information leaflets or labels. 10, 11 Antibiotics for systemic use were the second major group of pharmaceutical preparations stored, the majority partially consumed. The most common antibiotic was trimethoprim-sulfamethoxazole, which is similar to a description of the situation in Russia, 5 where 83.6% of a population stored antibiotics at home, according to a study that assessed a sample of 900 families living in nine large cities in Russia.
Uncontrolled and imprudent use of antibiotics can result in the occurrence of serious undesirable effects, including increased resistance to antimicrobial agents, which has led the WHO to postulate that, if this tendency continues, we are on our way to a "post-antibiotic era," in which many infections will become almost impossible to treat. 21 We did not find any difference in the pattern of consumption or frequency of storage of medicines linked to professions related to healthcare. In contrast, a study in Croatia found that stocks of nonsteroidal anti-inflammatories and antibiotics for systemic use was higher in the households of students of medicine and pharmacy, as was self-medication with these drugs. 8 Although there has been little research into the subject, there are indications that the lower the educational level, the higher the risk in terms of number of medicines stored and the practice of self-medication, 4 which is in agreement with our observations.
A range of precautions were taken to avoid bias in this study. Nevertheless, limitations must be considered. There were other data and certain correlations relating to the number and type of medicines stored that could not be established since the relevant questions were not asked during the interview and inventory. These include: whether there was anyone with a chronic disease in the family who used medicines regularly; whether previous treatment resulting from medical consultations had been complied with; an objective assessment of environmental exposure to heat, light and humidity; an estimation of the cost per household based on the number of medicines stored; and any previous history of toxic exposure of children and adolescents to medications in the households studied.
In conclusion, the results of this study demonstrate the need for interventions in health education, and within the regulatory authorities, aiming at the rational use of medications, specifically: safe storage and disposal; prevention of waste; prevention of domestic accidents involving children, truly keeping medicines out of their reach, and legislation to make safety packaging a legal obligation.
